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B4)  Immersion  measuring  probe  for  use  in  liquid  metals. 

Immersion  measuring  probe  for  use  in  liquid  metals  of 
the  type  consisting  of  a  measuring  head  (2)  carrying  at  least 
one  measuring  element  (4)  and  being  fixed  to  an  extremity  of 
a  tube  (1)  which  is  intended  for  being  slid  onto  a  supporting 
lance,  characterized  in  that  the  probe  shows  at  least  one 
projection  (7, 8, 9)  made  of  a  heat-resistant  material  which  at 
the  side  to  be  immersed  reaches  farther  than  the  measuring 
element  (4),  the  said  material  having  a  density  not  exceeding 
about  2.5  g/cm3. 



T h i s   i n v e n t i o n   r e l a t e s   to  i m m e r s i o n   m e a s u r i n g   p r o b e s   f o r  

u se   in  l i q u i d   m e t a l s .  

For   m e a s u r i n g   e . g .   t he   t e m p e r a t u r e   a n d / o r   o x y g e n   c o n t e n t   o f  

a  l i q u i d   m e t a l   m o s t l y   i m m e r s i o n   p r o b e s   a r e   u s e d   w h i c h  

t r a d i t i o n a l l y   c o n s i s t   of  a  t u b e   whose   e x t r e m i t y   to  b e  

i m m e r s e d   i s   s e a l e d   by  a  s t o p p e r - s h a p e d   m e a s u r i n g   h e a d  

c a r r y i n g   one  or  more   m e a s u r i n g   e l e m e n t s   as  w e l l   as  a  c o r r e s -  

p o n d i n g   n u m b e r s   of   c o n n e c t o r s .   The  m e a s u r i n g   e l e m e n t s  

p r o t r u d e   f rom  t h e   m e a s u r i n g   h e a d   a t   t h e   s i d e   of  t he   l a t t e r  

to   be  i m m e r s e d   and  t he   c o n n e c t o r s   r e t r u d e   a t   the   o t h e r  

s i d e .  

Upon  use   s u c h   a  m e a s u r i n g   p r o b e   i s   s l i d   o v e r   a  s u p p o r t i n g  

l a n c e   w h e r e b y   a  c o n n e c t o r   t a k e s   c o n t a c t   w i t h   a  c o n t a c t  

b l o c k   p r o v i d e d   f o r   t h a t   p u r p o s e   in   t h e   l a n c e .   S a i d   c o n t a c t  

b l o c k   i s   c o n n e c t e d   to  a  m e a s u r i n g   i n s t r u m e n t   t h r o u g h   e l e c -  

t r i c   c o n d u c t o r s   r u n n i n g   t h r o u g h   t h e   l a n c e .  

The  p r o t r u d i n g   p a r t s   of  t he   m e a s u r i n g   e l e m e n t s   a r e   u s u a l l y  

p r o t e c t e d   by  m e t a l   c a p s   m o u n t e d   on  t h e   m e a s u r i n g   h e a d s ,  

w h i c h   camps   m e l t   away  upon  i m m e r s i o n   in   t h e   l i q u i d   m e t a l .  

S a i d   t u b e s   a r e   m o s t l y   made  of  c a r d b o a r d .   S o m e t i m e s   t h e y   a r e  

p r o v i d e d   w i t h   an  i n s u l a t i n g   p r o t e c t i v e   s l e e v e   in  o r d e r   t o  

p r e v e n t   s p l a s h i n g   and  v i b r a t i o n s   on  i m m e r s i o n .  



M e a s u r i n g   p r o b e s   as  d e s c r i b e d   a b o v e   a r e   o n l y   s u i t a b l e   f o r  

s i n g l e   u se   m a i n l y   b e c a u s e   m e t a l   p a r t i c l e s   a d h e r e   to  t h e  

m e a s u r i n g   e l e m e n t s   when  t h e   p r o b e s   a r e   w i t h d r a w n   f rom  t h e  

l i q u i d   m e t a l   a f t e r   t he   f i r s t   m e a s u r e m e n t   w h e r e b y   a  s e c o n d  

m e a s u r e m e n t   b e c o m e s   i m p o s s i b l e .  

The  ma in   o b j e c t   of  t he   i n v e n t i o n   i s   to   a v o i d   t h i s   d r a w b a c k  

and  t h u s   to   a l l o w   s e v e r a l   m e a s u r e m e n t s   w i t h   one  and  t h e  

same  i m m e r s i o n   p r o b e .  

A n o t h e r   o b j e c t   of  t he   i n v e n t i o n   i s   t h e   s i m p l i f i c a t i o n   i n  

many  c a s e s   of   t h e   m a n u f a c t u r e   of  t h e   i m m e r s i o n   p r o b e   or  i n  

l o w e r i n g   t h e   c o s t p r i c e   of  i t .  

T h e r e f o r e ,   an  i m m e r s i o n   m e a s u r i n g   p r o b e   i s   p r o p o s e d   of  t h e  

t y p e   d e s c r i b e d   a b o v e ,   w h e r e i n   a c c o r d i n g   to  t he   p r e s e n t  

i n v e n t i o n   t h e   p r o b e   shows  a t   l e a s t   one   p r o j e c t i o n   made  of  a  

h e a t - r e s i s t a n t   m a t e r i a l ,   w h i c h   a t   t h e   s i d e   to  be  i m m e r s e d  

r e a c h e s   f a r t h e r   t h a n   t h e   m e a s u r i n g   e l e m e n t ,   s a i d   m a t e r i a l  

h a v i n g   a  d e n s i t y   n o t   e x c e e d i n g   a b o u t   2 .5   g / c m 3 .  

In  c o n t r a d i c t i o n   w i t h   t h e   g e n e r a l l y   a c c e p t e d   v i ew  t h a t   t h e  

m e a s u r i n g   e l e m e n t   i n d e e d   has   to   be  t h e   e x t r e m e   p a r t   of  t h e  

p r o b e   in   o r d e r   to  e x p o s e   i t   o p t i m a l l y   to   t he   l i q u i d   m e t a l ,  

i t   has   b e e n   f o u n d   t h a t   t h e   e x t e n s i o n ( s )   or  p r o j e c t i o n ( s )   o f  

a  p r o b e   a c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n   have   a b s o l u t e l y  

no  d e l e t e r i o u s   e f f e c t   on  t h e   m e a s u r e m e n t   and  t h a t   no  m e t a l  

or  s l a g   a d h e r e d   to  t he   m e a s u r i n g   e l e m e n t   when  the   p r o b e   w a s  

w i t h d r a w n   f rom  t h e   b a t h .  

The  i n v e n t i o n   i s   now  d e s c r i b e d   more   in   d e t a i l   by  means   o f  

t h e   a c c o m p a n y i n g   d r a w i n g s   w h e r e i n  :  

F i g u r e   1  i s   a  p e r s p e c t i v e   v i e w   of  an  e m b o d i m e n t   of  a  

m e a s u r i n g   p r o b e   a c c o r d i n g   to   t h e   i n v e n t i o n ;  

F i g u r e   2  r e p r e s e n t s   t h e   u p p e r   p a r t   of  t he   p r o b e   a c c o r -  

d i n g   to   F i g u r e   1  in  a x i a l   s e c t i o n ;  



F i g u r e   3  i s   a  p e r s p e c t i v e   v i e w   of  a  s e c o n d   e m b o d i m e n t ;  

F i g u r e   4  r e p r e s e n t s   a  v a r i a n t   s i m i l a r   to  t h a t   o f  

F i g u r e   2  a n d  

F i g u r e   5  i s   a  p e r s p e c t i v e   v i e w   of  a  t h i r d   v a r i a n t .  

The  m e a s u r i n g   p r o b e   a c c o r d i n g   to  F i g u r e s   1  and  2  c o n s i s t s  

of  a  c a r d - b o a r d  t u b e   1,  s u i t e d   f o r   b e i n g   s l i d   o v e r   a  s u p p o r -  

t i n g   l a n c e   ( n o t   shown)  and  a t   one  s i d e   i s   p r o v i d e d   w i t h   a  

m e a s u r i n g   h e a d   2.  T h i s   m e a s u r i n g   h e a d  2   i s   in  t h e   fo rm  of  a  

s t o p p e r   and  s e a l s   t h e   c a r d - b o a r d   t u b e   1.  At  t h e   s i d e   to  b e  

i m m e r s e d   in   t h e   m e t a l   b a t h   i t   i s   i n s u l a t e d   by  a  l a y e r   3  of  a  
well  i n s u l a t i n g   r e f r a c t o r y   m a t e r i a l   such  as  r e f r a c t o r y   cement  o r  c e r a m i c  

f i b r e s .   At  t h e   s i d e   t u r n e d   away  f rom  t u b e   1  t h e   m e a s u r i n g  

h e a d  2   c o n t a i n s   t he   m e a s u r i n g   e l e m e n t   b e i n g   in  t h i s   c a s e   a  

t h e r m o c o u p l e   4,  w h e r e a s   a t   t h e   o t h e r   s i d e   i t   i s   p r o v i d e d  

w i t h   a  c o n n e c t o r   5 .  

The  s i d e   of  t h e   m e a s u r i n g   p r o b e   to  be  i m m e r s e d   i s   e n v e l o p e d  

by  an  i n s u l a t i n g   s l e e v e  6   made  of  a  c e r a m i c   f i b r e   s u c h   a s  

a l u m i n i u m   o x i d e ,   a l u m i n i u m   s i l i c a t e ,   z i r c o n i u m   o x i d e ,  

q u a r t z ,   e t c .   w h i c h   has  a  w a l l   t h i c k n e s s   of  a b o u t   10  mm  (+  2 0 % ) .  

The  w a l l   of   s l e e v e  6   e x t e n d s   i t s e l f   at   t he   p l a c e   of  t h e  

m e a s u r i n g   e l e m e n t   by  two  s y m m e t r i c a l l y   p l a c e d   p r o j e c t i o n s   7 

and  8,  w h i c h   r e a c h   e . g .   0 . 5   cm  f a r t h e r   t h a n   t h e   s m a l l   U -  

s h a p e d   t h e r m o c o u p l e   t u b e .  

In  t h e   e m b o d i m e n t   a c c o r d i n g   to  F i g u r e   3  t h e   w h o l e   w a l l   o f  

s l e e v e  6   e x t e n d s   to  a  d o m e - s h a p e d   e x t r e m i t y  9   w h e r e i n   t w o  

w i n d o w s   10  and  11  a r e   c u t   o u t .  

F i n a l l y ,   in  t h e   v a r i a n t   of  F i g u r e   4  s l e e v e  6   i s   p r o v i d e d  

w i t h   a  p a r t i t i o n   12  w i t h   c e n t r a l   o p e n i n g   13  t h r o u g h   w h i c h  

t h e   m e a s u r i n g   e l e m e n t   p r o t r u d e s .   A  c o m p l e t e   s e a l i n g   i s  

a c h i e v e d   by  means   of  a  s m a l l   amoun t   of  r e f r a c t o r y   c e m e n t  

1 4 .  



The  p r e s e n c e   of  p a r t i t i o n   12  r e s u l t s   t h e r e i n   t h a t   t h e   m e a -  

s u r i n g   h e a d   i s   s t i l l   b e t t e r   i n s u l a t e d   and  t h a t   t h e   s o -  
c a l l e d   c o l d   w e l d i n g s   w i l l   t h u s   be  h e a t e d   l e s s .  

In  the   e m b o d i m e n t   a c c o r d i n g   to  F i g u r e   5  t he   p r o j e c t i o n s   7 

a n d  8   f o r m e d   by  two  s m a l l   p l a t e s   made  of  a  h e a t - r e s i s t a n t  

m a t e r i a l   of  low  d e n s i t y   a r e   d i r e c t l y   c a r r i e d   by  t h e   m e a s u -  

r i n g   h e a d  2   w h e r e i n   t h e y   a r e   p a r t l y   e m b e d d e d .  

The  h e a t - r e s i s t a n t   m a t e r i a l   c h o s e n   f o r   t h e   p r o j e c t i o n s  

a n d / o r   t h e   s l e e v e   a c c o r d i n g   to  t h e   i n v e n t i o n   s h o u l d   h a v e   a  

d e n s i t y   n o t   e x c e e d i n g   a b o u t   2 .5   g / c m 3 .   E x p e r i m e n t a l l y   i t  

has  been   f o u n d   t h a t   i f   t h e   d e n s i t y   i s   l a r g e r   t h a n   t h i s  

v a l u e   t h e   p r o j e c t i o n s   have   t o o   l a r g e   a  c o o l i n g   a c t i o n   o n  

t he   l i q u i d   m e t a l   s u r r o u n d i n g   t h e   m e a s u r i n g   e l e m e n t .  

On  t he   o t h e r   h a n d   t h e   d i s t a n c e   b e t w e e n   p r o j e c t i o n   and  m e a -  

s u r i n g   e l e m e n t   m e a s u r e d   in   a  d i r e c t i o n   p e r p e n d i c u l a r   to   t h e  

a x i s   of  t h e   p r o b e   s h o u l d   n o t   e x c e e d   a b o u t   2.5  cm  in   o r d e r  

to  be  s u r e   to   a v o i d   any  a d h e s i o n   of   m e t a l   to  t h e   m e a s u r i n g  

e l e m e n t .  

The  i m m e r s i o n   m e a s u r i n g   p r o b e   a c c o r d i n g   to  t h e   i n v e n t i o n  

have  s t i l l   o t h e r   a d v a n t a g e s :  

-  the   p r o j e c t i o n s   or  p r o j e c t i n g   p a r t s   of  t h e   s l e e v e s   p r o -  

t e c t   t h e   m e a s u r i n g   e l e m e n t s   f rom  m e c h a n i c a l   damage   d u r i n g  

t r a n s p o r t   and  i m m e r s i o n   so  t h a t   t h e   u s u a l   p r o t e c t i v e   c a p s  

of  m e t a l   a n d / o r   c a r d - b o a r d   become   s u p e r f l u o u s ;  

-  upon  i m m e r s i o n   in   a  s h a l l o w   m e t a l   b a t h   the   m e a s u r i n g   e l e -  

ment  c a n n o t   s t r i k e   t h e   b o t t o m   w h i c h   w o u l d   r e s u l t   in   a  

f a u l t y   m e a s u r e m e n t   or  even   in   a  r u p t u r e .  

I t   i s   c l e a r   t h a t   t h e   i n v e n t i o n   i s   n o t   l i m i t e d   to  t h e   d e s -  

c r i b e d   e m b o d i m e n t s   and  t h a t   t h e   l a t t e r   can  be  m o d i f i e d  

w i t h o u t   d e p a r t i n g   f rom  t h e   s c o p e   of   t h e   i n v e n t i o n .  



1 . -   I m m e r s i o n   m e a s u r i n g   p r o b e   f o r   use   in   l i q u i d   m e t a l s   o f  

t h e   t y p e   c o n s i s t i n g   of  a  m e a s u r i n g   h e a d   (2)  c a r r y i n g   a t  

l e a s t   one  m e a s u r i n g   e l e m e n t   (4)  and  b e i n g   f i x e d   to  a n  

e x t r e m i t y   of  a  t u b e   (1)  w h i c h   i s   i n t e n d e d   f o r   b e i n g   s l i d  

o n t o   a  s u p p o r t i n g   l a n c e ,   c h a r a c t e r i z e d   t h e r e b y   t h a t   t h e  

p r o b e   shows  a t   l e a s t   one  p r o j e c t i o n   (7,  8,  9)  made  of  a  

h e a t - r e s i s t a n t   m a t e r i a l   w h i c h   a t   t h e   s i d e   to  be  i m m e r s e d  

r e a c h e s   f a r t h e r   t h a n   t he   m e a s u r i n g   e l e m e n t   ( 4 ) ,   t he   s a i d  

m a t e r i a l   h a v i n g   a  d e n s i t y   no t   e x c e e d i n g   a b o u t   2 .5   g / c m 3 .  

2 . -   I m m e r s i o n   m e a s u r i n g   p r o b e   a c c o r d i n g   to   c l a i m   1,  c h a r a c -  

t e r i z e d   in  t h a t   t h e   d i s t a n c e   b e t w e e n   p r o j e c t i o n   (7,  8,  9)  a n d  

m e a s u r i n g   e l e m e n t   (4)  in   a  d i r e c t i o n   p e r p e n d i c u l a r   to  t h e  

a x i s   of  t h e   p r o b e   i s   n o t   l a r g e r   t h a n   a b o u t   2 .5   c m .  

3 . -   I m m e r s i o n   m e a s u r i n g   p r o b e   a c c o r d i n g   to  c l a i m   1,  c h a r a c -  

t e r i z e d   in   t h a t   t h e   p r o j e c t i o n   (7,  8,  9)  i s   c a r r i e d   by  t h e  

s a i d   m e a s u r i n g   h e a d   ( 2 ) .  

4 . -   I m m e r s i o n   m e a s u r i n g   p r o b e   a c c o r d i n g   to  c l a i m   1,  c h a r a c -  

t e r i z e d   in   t h a t   t h e   p r o j e c t i o n   (7,  8,  9)  i s   f o r m e d   by  a n  

e x t e n s i o n   of  t h e   w a l l   e i t h e r   of  a  p r o t e c t i v e   s l e e v e   (6)  e n -  

v e l o p i n g   t h e   s a i d   t u b e   (1)  in  a  known  way,   or  of  t h e   t u b e   (1 )  

i t s e l f .  

5 . -   I m m e r s i o n   m e a s u r i n g   p r o b e   a c c o r d i n g   to  c l a i m   4,  c h a r a c -  

t e r i z e d   in   t h a t   t h e   w a l l   has  two  l o c a l   e x t e n s i o n s   (7,  8) 

w h i c h   a r e   p l a c e d   s y m m e t r i c a l   w i t h   r e s p e c t   to  t he   a x i s   o f  

t h e   s l e e v e   (6)  or   t u b e   ( 1 ) .  

6 . -   I m m e r s i o n   m e a s u r i n g   p r o b e   a c c o r d i n g   to  c l a i m   4,  c h a r a c -  

t e r i z e d   in   t h a t   t h e   w h o l e   w a l l   e x t e n d s   to  a  d o m e - s h a p e d  

e x t r e m i t y   (9)  of  t h e   s l e e v e   (6)  or  t u b e   (1)  w h e r e i n   a t  

l e a s t   two  w i n d o w s   (10,   11)  a r e   c u t   o u t .  



7 . -   I m m e r s i o n   m e a s u r i n g   p r o b e   a c c o r d i n g   to   c l a i m   4,  c h a r a c -  

t e r i z e d   in  t h a t   t h e   s l e e v e   (6)  or  t u b e   (1)  a t   t he   p l a c e   o f  

t h e   b a s e   of  t h e   e x t e n s i o n   shows  a  p a r t i t i o n   (12)  w i t h   a  

c e n t r a l   o p e n i n g   (13)  t h e r e i n   t h r o u g h   w h i c h   t h e   m e a s u r i n g  

e l e m e n t   (4)  i s   p r o t r u d i n g .  

8 . -   I m m e r s i o n   m e a s u r i n g   p r o b e   a c c o r d i n g   to  c l a i m   1,  c h a r a c -  

t e r i z e d   in   t h a t   s a i d   h e a t - r e s i s t a n t   m a t e r i a l   c o n s i s t s  

m a i n l y   of  k a o l i n   f i b r e s .  

9 . -   I m m e r s i o n   m e a s u r i n g   p r o b e   a c c o r d i n g   to  c l a i m   1,  c h a r a c -  

t e r i z e d   in  t h a t   t h e   t h i c k n e s s   of  t he   p r o j e c t i o n   (7,  8,  9) 

in   a  d i r e c t i o n   p e r p e n d i c u l a r   to  t h e   a x i s   of  t h e   p r o b e  

a m o u n t s   to  a b o u t   10  mm. 
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